Jul- 1, 1952 

T. A. WELL$ ET AL 
MULTIENGINE SAFETY FEATHERING SYSTEM 

2,601,902 

Filed Nov. 18, 1946 

3 Sheets-Sheet I 



July 1, 1952 

Filed Nov. 18, 1946 

T. A. WELL ET AL 

2,601,902 

ULTIENGINE SAFETY FEATHERING SYSTE 

5 Sheets-Sheet 2 

I 



I 
l 
I 
I 
t 
I 
I 
I " 
1 

July 1, 1952 

Filed Nov. 18, 1946 

T. A. WELLS ET AL 
MULTIENGINE SAFETY FEATHERING SYSTEM 

2,601,902 

5 Sheets-Sheet Z 

BY 



Patented July 1, 1952 2,601,902 

UNITED STATES PATENT 
2,601,902 
MULTISNGINS SAFETY FSATHERING 
SYSTEM 
Theodore A. Wells and Harry L. Reiter, Wichita, 
Kans., assignors fo Beech Aircraft Corpora- 
tion, Wichita, Kans., a corporation of Dela- 
ware 
Application November 18, 1946, Serial No. 710,724 
29 Claires. (c1. 170--135.29) 

1 
The invention disclosed in this patent applica 
tion relates to multi-engine aircraft. 
In such aircraft means are usually provided for 
feathering the propeller of a defective engine 
fo avoid the objectionable "windmilling" effects. 
If an engine fafls on take-off the pilot is faced 
with the problem of determining which is the 
defective engine and must be certain to feather 
the propeller of that and no other engine.. The 
time required fo make sure which engine is hot 
functioning properly introduces a hazard which 
may cause a pilot fo hesitate before initiating any 
feathering steps. Such delays at rimes of take- 
off and the like are particularly dangerous. 
Objects of the present invention are fo elimi- 
nate, so far as possible, the dangers mentioned 
and to enable immediate and automatic deter- 
mination of a fafling engine and -the feathering 
of the propeller of that engine without hesitation 
or delay. 
Special o.bjects also are to have such a pro- 
tective system either fully or semi-automatic and 
in the event of the latter, to have parts so con- 
stituted that the reaction of the pilot will be 
natural and immediate in initiating the auto- 
matic engine determining and feathering oper- 
ation. 
Other important objects are to provide a safety 
system of the character indicated which will hot 
interfere with the normal, usual and proper 
feathering control operations. 
Frther objects of the invention are to pro- 
vide a safety feathering system having the char- 
acteristics mentioned which will be readfly ap- 
plicable to existing multiple engine craft, ai rea- 
sonble cost, and which will 0e wholly reliable 
and practical in every way. 
Other objects andthe novel features through 
which the purposes of the invention are attained 
are set forth or will appear in the course of the 
following specification. 
The drawings accompanying and forming part 
of the specification illustrate certain present 
commercial embodiments of the invention. 
Structure and arrangement of parts, however, 
may be modified and changed as regards the 
immediate illustration, all within the true intent 
and road scope of the invention as herein de- 
flned and claimed. 
Fig. 1 in the drawings is a diagrammatic view 
illustrating a semi-automatic form of. the in- 
vention; 
Fig. 2 is a 'broken part sectional and enlarged 
view of the throttle stop inlicated in Fig. 1; 
Fig. 3 is a diagrammatic view of the right- 
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hand engine installation for a fully automatic 
embodimen of the invention. 
Fig. 4 is a fragmentary view of a form of range 
switch used in the automatic system. 
5 Fig. 5 is a diagrammatic view of the left- 
hand engine installation for the f.ully automatic 
system. 
Basically the invention comprises the com- 
bining with the normal feathering circuits, cer- 
tain supervisory circuits having means for sens- 
ing absence of power af any particular engine 
and means operative, ata time when such power 
is in demand fo energize and effectuate the full 
feathering cycle of the propeller of the engine so 
identified. 
In the semi-automatic system it is so ar- 
ranged that the pilot does hot have to do any- 
thing further than he would in any case, except 
to push harder on the throttles, which is just 
the normal reaction. This additional pressure 
closes safety feathering switches of aH the en- 
gines .but only the one where required power 
missing is permitted fo feather. These safety 
switches having been closed by advanced throttle 
pressure, the one which has had ifs circuit armed 
is automatically held closed until feathering is 
completed and whereupon itis automatically 
leased. 
In the fully automatic system no positive act 
of the pilot is required to initiate safety feather- 
ing, the parts being so arranged that with-the 
throttle and mixture levers in the full power 
range, loss of required power ai any engine for 
a definite, predetermined interval, such as a sec- 
ond, automatically initiates the feathering of 
the propeller of the defective engine. 
The fundamental circuits for one engine in a 
semi-automatic system are shown in lig. 1 as 
including a normal feathering switch 5, operable 
40 to energize the normal feathering relay 6, and a 
safety feathering switch 1 operable by overthrow 
play of the throttle lever 6 at the end of the 
throttle opening movement to ènergize relay 
if the torque switch 9, constituting a power sens- 
ing means, remains closed because of a lack of 
power at that engine. 
The normal feathering switch is shown at a 
plunger type switch having a contactor I{ fo 
50 connect stationary contacts l I, 12 and I, the 
first connected by wiring I4with a. battery or 
other power sourcë at 15, the second connected 
.by wiring 16 with the feathering relay 6, and the 
third connected with the solenoid coil I1 for re- 
55 tgining the switch plunger in closed circuit rela- 
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3 
tion, said coi1 ,being connecied by wiring 18 to 
the normal feathering pressure cutout switch | 9. 
The safety feathering switch  is shown as of 
the saine self-holding, plunger type having a 
contactor 20 fo bridge contacts 2, 22 and 23, 
similar in effect to the contacts ||, 2, |3. In 
this case, however, the current supply contact 
2! is connected with the current source |6 only 
through the intermediary of the torque switch 
9, as indicated by the wiring 24. Consequently 
this safety feathering switch will be effective only 
when the power circuit thereïor bas been elec- 
trically azTned by closure of the torque switch 9. 
The center contact 22 of the safety ïeathering 
switch is shown connected by wiring 26 with a 
contact point 28 engageable by armature 27 of 
the cutout relay magnet 28, which armature is 
connected at 29 with the line J8 running to the 
normal ïeathering relay. 
The cutout relay at 28 is indicated as con- 
nected at 30 .with the line 24 rom the torque 
switch, and at 3| with the line |8 running fo the 
normal ïeathering p'essure cutout switch |9. 
Consequently, if the torque switch 9 is closed 
when the final-pressure is applied to the throttle 
lever, circuit wfll be closed from the source | 5 
through wiring 24, torque switch 9, wiring 2, 
to cutout relay 28 and wiring 3|, |8, through the 
normal feathering pressure cutout switch |9. 
The energizing of relay 28 enab!es current o 
flow through the line 24 and contacts 2 , 29, 22, 
oï safety ïeathering switch 7, and through line 
26 and the closed relay contacts 28, 27, and wir- 
ing 29,  8, through the normal ïeatherini relay 8. 
As a result, feathering of the propeller oï the 
disabled engine wfll be effected by the normal 
feathering relay 8, the saine as it would be by 
manual operation of the normal ïeathering 
switch . The safety ïeathering switch, like the 
normal feathering switch, is held closed by its 
solenoid winding 32 until the end of the ïeather- 
ing operation and is then released by the normal 
feathering pressure cutout switch |9, if being 
noted that solenoid 32 is connected at $ with 
the wire |8 running to said cutout switch. 
The cutout relay 2 is shown as operable fo 
close additional switch contacts at  and 36 for 
the circuits 38, 3, of servomotors 8, 9, ar- 
ranged to operate trim tabs and to correct throt- 
tle setting fo compensate for feathering of the 
ineffective engine. 
The overthrow necessary fo enable the thröttle 
lever t0 operate the safety feathering switch 
without loading the throttle control connections, 
is provided for in the illustration by .a com- 
pressible spring coupling shown Lr Fig. 2 as ruade 
up of a plunger 9 slidingly confined in a tubular 
casing or sleeve | attached fo the pushpulI 
carburetor control connection . An expansion 
spring 43 within the tubular casing, acting 
against a shoulder 44 on the plunger, normally 
holds the saine projected. A flange 46 on the 
inner end of the spring casing engages a flxed 
stop 8 in the full open position of the throttle, 
approximately in the relation shown in Fig. 1. 
The further movement of the throttle lever with 
which the plunger 0 is connected, is permitted 
by telescoping movement oi the plunger within 
the casing against the pressure of the spring. 
A side ch'cuit 47 is shown extended from the 
open side of the torque switch 9, to a warning or 
signal lamp 8. This lamp or other signal de- 
vice will show up as soon as the torque switch 
closes ,rom loss of power in an engine, thus giv- 
ing the pilot immediate notice and affording 
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possibility, if circumstances permit, of looking 
ïor trouble on that engine belote ïeathering 
either by the saïety system or the normal ïeather- 
ing system. 
5 The flashing of any engine warning light  
thereïore notifies the pilot that one engine is de- 
ïective and he can then, without even waiting to 
identify which engine it is, just push in the throt- 
tle levers of all engines to iheir final limit of 
10 movement, knowing that only the propeller of 
the dead engine will be feathered and the air- 
craft trimmed by servomotors ïor the engine 
faflure. The operating engine propellers will be 
prevented from ïeathering because their torçue 
15 switches will be open and the saïety feathering 
circuits for those engines be deenergized and un- 
armed. 
The normal ïeathering pressm'e cutout switch 
|9 wfll open wher full ïeathered position is 
20 reached. This deenergizes cutout relay 2, which 
fl releasing its armatures opens circuits at 28, 
3 and 36, preventing unfeathering of the pro- 
peller or change of trim set by the servomotors. 
If necessary, though, manual control oï the nor- 
 25 mal ïeathering switch or manual control of the 
servomotors may be exercised. 
Wher the throttles are released after actuating 
the safety .ïeathering switches, beïore ïull 
feathering bas been accomplished, the propeller 
30 of the defective engine will be brought to futl 
feathered condition and the servomotors will 
complete their ïunctions because the safety 
feathering switch of the defective engine will hold 
itself closed until the pressure cutout switch | 9 
35 opens and thus releases the safety ïeathering 
switch, aïter the manner in which it releases the 
nmTal feathering switch at the end of a normal 
,feathering operation. 
Unfeathering of the propoller may be accom- 
40 plished by holding in the button of the normal 
feathering switch in the conventional manner. 
Trim of the plane also can be returned auto- 
matically .to power-on condition of the engine 
through servomotors by actuating the normal 
45 feathering switch used fo unfeather the propeller. 
Details of the torque switches 9 are hOt shown 
since these may be either of the mechanically 
operated type or the pressure operated type, or 
other known forms of such devices. 
Fully automatic feathering in event of engine 
5O faflure on take-off is attained, without any atten- 
tion on the part of the pilot, by interlinking the 
ïull power demand controls and a timer with the 
torque switches so that if any engine cuts out 
for an interval indicating engine failure at such 
55 
rime when full power is required, the ïeathering 
controls îor that particular engine wilI go into 
action and complete their cycle. 
In Figs. 3 and 5 the full power demand con- 
trols are indicated as a throttle lever 8 and_ a 
6O 
mixture lever 9 interconnected at 68 into a range 
switch 6 which in the full power position of the 
throttle lever and the automatic rich position 
of the mixture lever, will close a circuit at. 82 
to carry current through the lines 3, , ïrom 
65 
the closed contacts of the torque switch 9 to the 
electron timing tube 66 of the rimer box 68. 
A lock.in relay 6, corresponding in general 
effect fo the cutout relay 28 of the semi-auto- 
7O matic system, is cmmected by wiring 68 with.the 
automatic rimer 68 and by wiring 89 through a 
lockout relay 80 to contact |3 of the normal 
feathering switch so as to bring if under control 
oï the normal pressure cutout switch | 9, by way 
7 of solenoid coil |? and wiring |9. 
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A lockin relay 57 corresponding in general;effct 
to the cutout relay 28 of the semi-automatic 
system is connected by wiring 58 with the auto- 
matic rimer 55 and by wiring 511 through a lock- 
out relay 1111 to contact 77 of the normal feather- 
ing switch 5 so as to bring it under control of the 
normal pressure switch I11, by way of line 13. 
Thus the closing Of the torque switch will efïect 
energizing of the lockin relay 57 on delayed tim- 
ing when the throttle is in fuil power position 
and the mixture lever is set at the automatic rich 
completing circuit through the normal feathering 
relay 11 from the power source 117 shown at safety 
switch 66 through contactor 68 line .69, armature 
7 I, line 72 and line 16. - :  
The automatic feathering circuit described be- 
cornes operative only in the full power range of 
the engine, which may be from approximately 
three-quarter to full throttle, as determined by 
the range switch 5! which may be mounted on 
the carburetor and interlocked-with the mixture 
control lever 411, to cover the range of full power 
throttle settings from sea level to critical altitude 
for engine over boost. -  
Ths automatic circuit operates with delayed 
action, due to rimer 511 which prevents the auto- 
matic feathering circuit from functioning tntil 
the torque switch 11 has been closed for a definite 
interval of, say, one full second. The automatic 
circuit, therefore, will not operate on s; m6mèn- 
tary loss of power and may be set to require 
a full second, for instance, of zero engine toi'que. 
The rimer will hot activate the automatiC cir- 
cuit, even though the torque switch has been 
closed for several seconds, unless the mixture 
control is in the automatic rich position, and then 
will not operate until one second after the throt- 
tle has been moved past the .three-qua.e9 pêr 
position, and then only if the torque sWitch re- 
mains closed. 
The normal feathering pressm'e cutout switch 
11 oPens automatically when the full feathered 
position of the propeller is reached,'deenergizïng 
the circuit, lockin relay 57. When so deener- 
gized, one set of its contacts 11 | activates the lock- 
out coil 112 of the mechanical lockout, electricaliy 
reset relay 911 by discharging condenser 113 
through that coil, the charging of this condenser 
having been effected dm'ing the feathering cycle 
through the contact points 114. 
When the circuit lockout relay-611 haS--lbeen 
activated by the break at the pressure switch.11, 
the feathering circuit becomes inoperative and 
 the propeller cannot be urfeathered except 'by 
normal feathering switch 5, which though con- 
nection 511 energizes the mechanical lock trip coil 
.115 of the lockout relay 1111, to automaticaliy reset 
this automatic feathering circuit lockout relay. 
This relay, when thus .reset, is mechanically 
locked closed, eliminating the necessity for re- 
setting the same each rime the aircraft is used. 
The automatic circuit lockout relay 11 is thus 
tripped by normal feathering pressure cutout 
 Switch 11 and reset automatically by the normal 
feathering switch 5.. There are tw0/ekCpti0n 
to this, however, where, in the illustrated con- 
struction there is provided a manually operable 
safety switch 1111 which can be opened to stop the 
automatic feathering, during a feathering cycle, 
and whereupon an engine resuming power will 
unfeather its propeller by engine off pressure. 
The circuit lockout relay must then be reset by 
the normal feathering Switch 5.  In the second 
exception, if the propeller is tmïeathered by man- 
ual control after being feathered by the auto- 
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matic circuit, the automatic-circuit lockout relay 
must be reset bF use of the normal feathering 
switch 5. - " 
While fuily automatic for emergncy purposes, 
5 the automatic system wfll hot effect feathering 
under standard procedure for enaine shut-down 
or for sudden increase of power on landing ap- 
proach or emergency power to clear obstructions, 
providing the engine exceeds windmilling 1%. P. M. 
10 (approximately 1100-1%.P. M.) a second after 
throttle lever bas reached full power range, or 
high altitude flying with throttle in full power 
position and mixture set at automatic lean. 
The fuliy automatic circuit wili effect the 
15 feathering of the propelier of a definite engine 
and operate servomotors fo actuate trim tabs and 
correct throttle settings to trim an aircraft about 
yaw axis.  1%eturn of trim and power can be 
accomplishedthrough use of the normal feather- 
0 ing button employed in every case tó unfeather 
propellers during fiight, with possibly the excep- 
tions  noted above, that is, in which the normal 
feathering switch is used fo reset the circuit which 
will return frira. 
2 The range switch may be constituted as indi- 
cated in Fig. 4, with cooperable contacts 11, 
positioned by the throttle and mixture levers to 
engage only .in the fuil power range positions of 
such levers. This switch, therefore, allows the 
30 system to operate only when the thrott!e is in 
the take-off or "Meto" power range of the throt- 
tle quadrant. 
The normal feathering switch may be of the 
conventional design in which operation ai one 
35 rime will effect feathering and, when the feathe;- 
ing" cycle is .Completed, if Wili/through shlftiïïg  
of an oil valve in the hub of the propelier fo un- 
feathering position, be effective then, when next 
operated, fo accomplish unfeathering of the pro- 
40 peller. 
Becaue of such factors being known, no 
further description of such parts is necessary 
here. The saine is true as to the rimer box 
which in itself may be of known design. 
4 In the case of the fully automatic system, both 
engines, in the case of a two-engine installation, 
may operate through the saine rimer, in paraliel 
relation. 
The lockin relay 57 assures continuance of the 
50 feathering operation, once the feathering bas 
been started and the lockout-relay in the fully 
automatic system prevents additional operation, 
once the system bas been started. The latter 
is fo prevent both engines from feathering ai the 
55 saine rime,: or a second engine after the first has 
been feathered. 
The lockin relay 57 asstres completionbf. the 
feathering cycle. This relay is closed initialiy 
by power supplied from the rimer through line 
60 58 but does hot depend on this line for power 
during the feathering cycle as if is connected t0 
an external power source at 117 through safety 
switch 1111, contactor 118, line 1111, armature 9 of 
lockin relay 57, where power from 67 backfeeds 
65 to relay coil through a portion of line 58. The 
ground circuit for relay 57 is through line 511, 
armature 73 (which is mechanically locked 
closed), through line 7, contactor 7 of safety 
switch 11, line 711, contact 77 of normal feath- 
70 ering switch 5, line |8 to ground through normal 
pressure cutout switch 11. This relay wfll re- 
main closed once the feathering cycle is initiated 
until a break in circuit occurs at pressure switch 
11 deenergizing relay 57 which has been feeding 
75 power to the normal feathering relay @ from 
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power source 67 through safety swich 6B, con- 
tactor 68, line 69, armature 7|, line 7-, and line 
| 6. When switch | 9 opens during the auto feath- 
ering cycle de-energizing relay 
is discharged, tripping the lock on relay 68, mak- 
ing further energizing of this circuit impossible 
until relay B9 bas been reset by the normal feath- 
ering switch 5 during the unïeathering cycle. 
Condenser 3 is charged dtuing the feathering 
cycle by power supplied through the common hot 
lead wire 69 of relay 
through contact 84 and discharged through con- 
tact 6|, line 8J, coil 62, of retay 69 opening circuit 
of retay 57 fo ground. 
Lockout relay 9 is reset during the unfeat.h- 
ering cycle when normal feathering switch 5 is 
closed manually as ollows: Power is supplied 
from power source 15 through line |, contact 
II, contactor I0, contact 13, line 8, energizing 
coil 85 o lockout relay 
across contacts actuated by ths coiI allowing the 
mechanical lock to drop in place maintaining 
these contacts in the closed position when coiI 
65 is de-energized at the end of the unfeathering 
cycle thereby completing the auto feathering cr- 
cuit or ïuture use. 
Feathering switch 5 is used during the manual 
eathering or unfeathering of the propeller and 
is energized from power source af J S, line |, 
contact |, contactor 9, contact |2, through coi1 
7, of feathering switch 5, line 8, to ground ai 
normal pressure cutout switch 9. 
The warning light or signal in the fully auto- 
matic system may be connected in series with the 
range svitch or otherwise arr'anged so that it 
will unction only under conditions described 
when automatic feathering is initiated. 
What is claimed is: 
I. A saïety îeathering system for plural engine 
aircraït having feathering propellers, means for 
independently feathering different individual 
propellers and engine control means for effecting 
maximum power demand on take-olT, and com- 
prising safety ïeathering control means ar- 
ranged ïor actuation by said engine control 
means in the power demand operation of the 
latter and operating connections from said safety 
feathering control means to said feathering 
means, including torque sensing means operable 
by each engine and connected to complete said 
operating connections between said safety feath« 
ering control means and said feathering means 
in the absence of engine torque and whereby 
feathering of the propeller of an engine failing 
fo deliver power on demand will be automatically 
effected. 
2. 2, safety feathering system for plural en,ne 
aircraït having ïeathering pïopellers, ïeathering 
means for independently feathering different 
dividual propeliers and engine control means for 
imposing power demand on the engines, and 
comprising safety feathering control means actur 
ated by said engine control means in the power 
demand operation of the latter, operating con- 
nections ïrom said saïety feathering control 
means to said propeller feathering means includ- 
ing torque sensing means operable by each engine 
and connected fo complete said operating con- 
nections between said safety feathering control 
means and said propeller feathering means in 
the absence of engine orque and means included 
in said operating connections for maintaining 
the propeller ïeathering means rendered oper- 
ative by said torque sensing means in operation 
for a complete propeller feathering cycle. 

8 
S. A safety feathering system for plural engine 
aircraft having feathering propellers, feather- 
ing. means or independently feathering different 
individual proPetlers and engine control means 
5 ïor imposing power demand on the engines, and 
comPrising safety feathering controt means actu- 
ated by said engine ccntrol means in the power 
demand operation of the latter, operathg con- 
nections from said saïety feathering control 
0 means to said propeller feathering means includ- 
ing torque sensing means operable by each engine 
and connected fo complete said operating con- 
nections betwecn said safety feathering control 
means and said propeller feathering means in 
5 the absence of engine torque and means included 
in said operating connections for maintaining 
the propeller feathering means rendered oper- 
ative by said torque sensing means in operation 
for a complete propeller ïeathering cycle, and a 
20 manually operable safety control connected to 
stop said automatic feathering cycle fo enable 
unïeathering of the propeler of an engine resum- 
ing power. 
4. A safety feathering system for plural engine 
25 aircraft having feathering propellers, feathering 
means for independently ïeathering different in- 
dividual propellers and engine control means for 
imposing power demand on the engines, and 
comprising safety feathering control means actu- 
20 ated by said engine control means in the power 
demand operation oï the latter, operating con- 
nections from said safety ïeathering control 
means fo said propeller feathering means includ- 
ing torque sensing means operable by each 
35 engine and connected fo complete said operating 
connections between said safety feathering con- 
trol means and said propeller eathering means 
in the absence of engine torque and means in- 
cluded in said operating connictions for rentier- 
40 ing said safety feathering control means inef- 
fective ai the end o a power ïailing engine pro- 
peller feathering cycle. 
5. A safety eathering system _or plural engine 
aircraft having eathering propellers, feathering 
4,5 means for independently eathering dilTerent in- 
dividual propellers and engine control means ïor 
imposing power demand on the engines, and 
comprising saïety feathering control means actu- 
ated by said engine control means in the power 
5,» demand operation of the latter, operating con- 
nections rom said safety eathering control 
means fo said propeller eathering means includ- 
ing torque sensing means operable by each 
engine and connected fo complete said operating 
,5 connections between said safety feathering con- 
trol means and said propeller eathering means 
in the absence of engine torque and means 
cluded in said 0peïating connections for delay- 
ing operation of said propeller ïeathering means 
0 for a deî2nite interval of engine power failure. 
6. A saïety ïeathering system or plural engine 
aircrat having eathering propellers, eathering 
means or independently ïeathering dilTerent in- 
dividual propellers and ingini control means or 
55 imposlng Power demand on the engines, and 
comprising safety feathering control means actu- 
ated by said engine control meas in the power 
demand operation of the latter, operating con- 
nections ïrom said safety eathering control 
70 means to said propeller eathering means inc]ud- 
ing torque sensing means operable by each en- 
gine and connected fo complete säid operating 
connections between said safety eathering con- 
trol means and said propeller eathering means 
75 in the absence of engine torque and engine rail- 
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ure indicating means connected for operation by 
the torque sensing mean ai any of the engines. 
7. A safety feathering system for plural engine 
aircra having feathering propêllers; feattlering 
means for independently feathering different in- 
dividual propellers and engine control means for 
imposing power demand on the engines, and com- 
prising Safety feathering control means actuated 
by said engine control means in the"power dè- 
mand operation of the .latter, operating-con- 
nections from said safety feathering control 
means to said propeller feathering means includ- 
ing torque sensing means operable by each en- 
gine and connected fo complete said operating 
connections between said safety feathering con- 
trol means and said propeller ïeathering meansin 
the absence of engine torque, trim control means 
and means in said operating connections for ef- 
fecting oepration of said trim control means upon 
completion of said operating connections by said 
torque sensing means as described. 
8. A safety feathering system for plural engini 
aircraft having feathering propellers, feathering 
means for independently feathering different in- 
dividual propellers and engine control means 
for imposing power demand on the engines, and 
comprising safety feathering control means actu- 
ated by said engine control means in the power 
demand operation of the latter, operating con- 
nections from said safeçy feathering control 
means to said propeller feathering means includ- 
ing torque sensing means 0perable by each en- 
gine and connected fo complete said operating 
connections between said safety feathering con- 
trol means and said propeller feathering means 
in the absence of engine torque, said power de- 
mand engine control means including a member 
having a predetermined range of movement and 
a limited overthrow movement and said safety 
feathering control means including an element 
for operating çhe saine positioned fo be actuated 
by said member in said overthrow movement of 
the saine. 
9. A safety feathering system' for plural engine 
aircraft having feathering propellers, feathering 
means for independently feathering different in- 
dividual propellers and engine control means for 
imposing power demand on he engines, and 
comprising safety feathering control means actu- 
ated by said engine control means in the power 
demand operaion of the latter, operaing con- 
nections from said safety feaçhering control 
means to said propeller feathering means includ- 
ing torque sensing means operable by each 
gine and connected fo complete said operating 
connections between said safety feathering con- 
trol means and said propeller feathering means 
in the absence of engine torque, said power de- 
mand engine control mians including mimbers 
independently movable for effecting different en- 
gini controls and a range switch connected in 
controlling relation in said operating connec- 
tions and operable only in the full power range 
position of said engine control members. 
10. A safety feathering system for plural en- 
gine aircraît having feathering propellers, pro 
peller feathering means for independently feath « 
ering different individual propellers and normal 
featherin controls connected fo effect selective 
operation of the propeller feathering means of 
different engines, and cornpriSing safety feather- 
ing c0ntro!s and connections therefrom for actu- 
 ating the feathering means for any of the dif- 
ferent propellers and including engine torque 
. sensing means operable by each indvidual engine 
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and connected fo complete said operating connec- 
tions from said safety feathering control means 
fo the propeller feathering means of an engine 
failing fo deliver torque, independently of said 
5 normal feathering controls. 
11. A safety feathering system for plural en- 
gine aircraft having feathering propellers, pro- 
peller feathering means for independently feaçh- 
ering different individual propellers and normal 
10 feathering controls connected fo elïect selective 
operation of the propeller feathering means of 
different engines, and comprising safety feather- 
ing controls and connections therefrom for actu- 
ating the feathering means for any of the dif- 
15 ferent propellers and including engine torque 
sensing means operable by each individual engine 
and connected fo complete said operating con- 
nections from said safety feathering control 
mians fo the propeller feathering means of an 
20 englne failing ço deliver torque, independently 
of said normal feathering controls, and aid 
operating connections further including means 
for interposing a definite rime delay of engine 
failure in the initiation of operation of the pro- 
25 peller feathering means of a power failing engine 
identified by the torque sensing means aforesaid. 
12. A safety feathering sYstem for plural en- 
gine aircraft having feathering propelIers, pro- 
peller feathering means for independently feath- 
30 ering different individual propellers and n0mal 
feathering controls connected to effect seletive 
operation of the Propeller feathCing means of 
different engines, and comprising safety feath- 
ering controls nd conections therefrom for actu- 
35 ating the feathering means for any of the dif- 
ferent propellers and including engine torque 
sensing means operable by each individual engine 
and connected fo complete Said operatingcon- 
nections from said safety feathering control 
40 means fo the propeller feathering means of an 
engine failing to deliver torque, independentlY 
of said normal feathering controls, and said opr- 
ating connections further including means for 
interposiiag a definite time delay of engine rail- 
45 lure in the initiation of operation of the pro- 
peller feathering means of a power failing en- 
gine identified by the torque sensing means 
aforesaid, and engine identifying signals oper- 
ated by the torque sensing means of the differ- 
50 ent engines independently of and apart from 
said rime delay. 
13. A safety feathering system for plural en- 
gine aircraft having feathering propellers and 
propeller feathering means for independently 
55 feathering different individual propellers, and 
comprising safety feathering control means, 
operating connections from said safety feather- 
ing control means fo said propeller feathering 
means including torque sensing devices oper- 
60 able by the respective engines and connected fo. 
complete opraing connections fr0m-said safety 
feathering control means fo the propeller feath- 
ering means of engines faiHng fo deliver required 
torque and engine identifying signals operated 
65 by the torque sensing devices of the individual 
engines independently of said operating connec- 
tions fo thereby immediately indicate a power 
faflini engine independently of the feàtherin 
action of the propeller driven by the saine. 
70 14. An automatic safety feathering system for 
plural engine aircraft having fèathering propel- 
lers and propeller feathering means for independ- 
ently feathering the propellers of different in- 
dividual engines, and comprising power demnd 
75 control means for the engines, torque switches 
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controlled by the individual engines and oper- 
ating connectious from sald engine control means 
through the torque switches of the Ludividual 
englues to the propeller ïeatherLug means of the 
different origines and Lucluding a range swiich 
operable by said englue controlling means fo 
complote sald operatLug connections o.ly in the 
maximum power range position of said englue 
controllLug means. 
15. An automatic safety featherLug sysem foï 
aircraft having plural engines with throttie and 
mixture control members, feathering propellers 
and means for independent]y feathering the pro- 
pellers of different englues, and comprising torque 
switches controlled by the individual engines 
and operatLug connections from said engine 
torque switches fo said propeller feathering 
means LucludLug range switches jointiy operaed 
by said throttie and mixture control members to 
close the circuit connections of said torque 
switches only in the full power range position of 
said throttie and mixture control members. 
I6. A safety feathering system for plural 
gLue aircrafç havLug featherLug pÆopelleÆs and 
propeller feathering means for independent!y 
feathering different individual propellers, and 
comprising safety feathering control means and 
connections therefrom for actuating the feath- 
ering means for any of the different pÆopellers 
and includLug torque swithes operable by the 
dividual englues and connected fo complete oper- 
ating connections from said safety featherLug 
control means to the propeller feathering lneans 
er an engine failLug to deliver torque and an elec- 
tronic rimer connected with said torque switches 
to delay operation of the propeller feathering 
merm selected by a terque switch for a definite 
rime inçerval providLug opportulMty for a ïailing 
engine to resume power. 
17. A safety feathering system for plural 
gine aircraft havLug feathering propellers and 
propeller feathering means for independently 
feathering different propellers, and comprising 
control and connections 
safety, feathering  means 
.therefrom for actuatlng the featherLug means 
-for any of the different pÆopellers and including 
engine torque sensing means operable by indi- 
vidual engines and connected fo complete said 
operating connections from said safety feath- 
ering control means fo the propeller feathering 
means of an engLue failing fo detiver torque and 
means, in said connections for compelling com- 
plote feathering operation of the propeller of an 
englue failing fo deliver torque. 
18. A safety feathering system for plurat en- 
gLrm aircraft having feathering propellers and 
propeller feathering means for independently 
feathering different propellers, and comprising 
safety feathering control means and connections 
therefrom for actuating the featherLugmeans for 
any of the different propellers and LucIuding en- 
gine torque sensing means operable by individual 
engines and connected fo complete said oper- 
 ating connections from said safety feathering 
control means fo the propeller feathering means 
of an englue ïailing fo deliver torque, trim con- 
' trol means for said aircraft and means in said 
operatLug connections for effecting operatio:« of 
said trim control means upon completion of said 
opeiating connections by said torque sensing 
means as described. 
19. An automatic feathering control system for 
a twin englue installation, each installation in- 
cludLug a feathering propeller with a feathering 
mechanism, having manual throttle contïols for 
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Sald engLues and manual controls for tha pro- 
peller feathering mechanisms, switch means to 
connect the automatic control system with said 
featherLug mechanisms ai wfll, means associted 
5 with said throttle controls fo tender said auto- 
matic system operative only when each- throttle 
-control is operated in the power demand posi- 
tion, means respousive to a predetermined low 
torque output of each engLue, indicative of an 
l0 englue faflure, in= said automatic cçntrol system 
to actuate said propeller featherLug mechauism 
fo feather the propeller of the failLug  englue, and 
rime delay means in said automatic control sys- 
rem fo discrimLuate between momentary fluctua- 
IS tions of torque output and an actual engLueïafl- 
ure 0 cause said automatic control system to 
ïeather the propeller only upon engLue failure. 
20. An englue .ïailure responsive automatic 
ïeathering system for an aircraft engLue-diven 
20 variable pitch propeller comprïsLug, in CmbLua- 
tion, torque responsive means actuable on. the 
occurrence of an origine failure, ïeatheringswitch 
means operable by said torqu responsive means 
and a propellbr featherLug circuit electrically 
25 connected fo the ïeathering switch means fo be 
energized by sald featherLug switch means, on 
operation of the latter by said torque respousive 
lï2eans. ' - 
 21. A system operble on englue ïailure to 
30 automatical]y feather a variable pitch propeller 
which has an operative connection with an air- 
craft englue comp2sLug, in combination,, torque 
responsive mans operative!y connected to the 
englue ani actuable on the occurrence of 
35 engine fai]ure, featherLug switch means wired 
in circuit with. said torque responsive moins fo 
be activated thereby and: a propelter featherLu$ 
circuit electrically connected to the ïeathering 
switch means fo be energized by said feathering 
4O switch means on activation of the latter by sald 
torque responsive means. 
22. An englue failure responsive automatic 
feathering system for an aircraït englue driven 
variabie pitch propeller comprising, in combLua- 
45 tion, torque responsive means actuable on the 
occurrence of an englue faflure, rime lag meaus 
incorporated in said torque responsive meansto 
prevent the activation of said torque responsive 
means by a momentary power failure, featherLug 
50 switch means wired in circuit with said torque 
responsive means to be activated thereby and 
a propeller feathering circuit electrical]y..con- 
nected fo the feathering switch means fo be 
energized by said feathrLug switch means on 
55 operation of the latter by said torque respousive 
IIleans. 
23. A system adapted on englue failure to 
automatically feather an aircraït englue driven 
variable pitch propeller comprising, in combLua- 
0 tion, torque responsive means arranged for 
eration by an aircraft engine, featherig switch 
means wired in circuit with said torque respon- 
sive.aea.s for actuation thereby on origine fafl- 
ure, throttie switches for preventing power from 
65 flowing o said torque responsive means when 
the throttle is retarded and a propeIler feather- 
ing circuit electically connected fo the feather- 
LUg switch means fo be energized by said feather- 
ing switch means on actuation of the latter by 
7O said torque responsive means. 
24. An automatic safety feathering system for 
plural englue aircraft comprising LU combination 
with propeller feathering means and means for 
sensing lack of power at each engLue, lockin 
75 relay means for maintaLuing operation of a 
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selected engine propeller feathering means 
throughout a predetermined feathering cycle 
and selector means controlled by the individual 
engine power loss sensing means for automati- 
cally connecting said lockin relay means with 
the propeller feathering means of a particular 
engine losing power identified by said power loss 
sensing means. 
25. An automatic safety propeller feathering 
system for plural engine aircraft comprising in 
combination with propeller feathering means, 
power loss detecting means and power range de- 
vices for arming said power loss detecting means 
in the maximum power range of each engine and 
selector means controlled by said power loss de- 
tecting means when so armed for automatically 
effecting the energization of the propeller 
feathering means of a power losing engine de- 
tected by the power loss detecting means of such 
an engine. 
26. A safety propeller feathering system com- 
prising in combination with a normal propeller 
feathering unit for each engine of a plural engine 
installation, means for detecting loss of engine 
torque ai each engine, means under control of 
said engine torque loss deteching means for in- 
stituting delayed action propeller feathering 
operation of the normal feathering system of a 
torque losing engine identified by said torque 
loss detecting means and a master control for 
immediately removing delayed action control of 
said last mentioned means and for restoring said 
normal feathering means fo operative condition 
independent of said engine torque loss detecting 
means. 
27. An automatic safety propeller feathering 
system comprising in combination with the nor- 
mal feathering system of the individual engines 
of a plural engine installation, a torque switch 
for each engine, lockin relay means for main- 

14 
taining said feathering systems operative 
throughout a predetermined feathering cycle and 
selector relay means controlled by said torque 
switches for automatically connecting said lockin 
5 relay means with the normal feathering system 
of a torque losing engine detected by one of 
said torque switches. 
28. An automatic feathering system for multi- 
engine aircraft comprsing propeller feathering 
10 means for each engine, an automatic torque 
switch for each engine, selectively operable servo- 
motors and an engine selector relay controlled 
by individual torque switches and connected fo 
control selective operation of said servomotors. 
15 29. An automatic feathering system for multi- 
engine aircraft comprising propeller feathering 
means for each engine, an automatic torque 
switch for each engine, selectively operable servo- 
motors and 'an engine selector relay controlled 
20 by individual torque switches and connected to 
control selective operation of said servomotoÆs 
and means for delaying operation of said servo- 
motors for a predetermined interval of engine 
failure. 
25 THEODORE A. WELLS. 
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